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EXECUTI VE SUMARY OF THE 1986 TEXAS CLOSURE

| nt roduction

The Sout heast Fisheries Center (SEFC) provides a series of
detailed reports that evaluate the Texas cl osure managenent option
in either Decenber or January to the Gulf of Mexico Fishery
Management Council.) This year's series of final reports presented
of the Qulf of Mexico Fishery Management Council in January 1987
on the 1986 Texas closure will be the sixth year that the Southeast
Fisheries Center has eval uated the Texas closure nmanagement measure
This report summarizes the SEFC findings reported to the Qulf of
Mexi co Fishery Management in January 1987

Backgr ound
The Gulf of Mexico Shrinp Fishery Management Plan (FMP), prepared

by the Qulf of Mexico Fishery Management Council and inplenented in
1981, regulates the fishing for brown shrinp in the Fishery Conser-
vation Zone (FCZ) off the coast of Texas. This regulation prohibited
shrinp fishing in the FCZ for five periods: My 22-July 15, 1981, My
26-July 14, 1982: My 27-July 15, 1983: My 16-July 6, 1984; and My
20-July 8, 1985. In 1986 only the portion of the FCZ from9 to 15
mles was closed to fishing from10 My to July 2, 1986. State of
Texas requlations, inplemented in 1960, prohibited shrinp fishing in
the territorial sea off Texas during these sane periods, except for
the white shrinp fishery inside of 4 fm Thus, all shrinp fishing for
brown shrinp was prohibited during these periods in waters along the
Texas coast, except for an incidental (illegal) catch of brown shrinp
caught in the white shrinp fishery.

The managenent objectives of the Texas closure regulation (as spe-
cified in the FMP) were to increase the yield of shrinp and elimnate
the waste of a valuable resource caused by discarding undersized
shrinp caught during the period in their life cycle when they are
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growing rapidly. The objective of the 1960-1980 Texas territorial sea
closure was to insure that a substantial portion (350%) of the shrinp
in Qlf waters had reached 65 tails/Ib or 112 mmin |ength by season's
opening. Thus, the tenporary closure of the offshore fishery from
md-My to md-July each year should provide larger shrinp to the
fishery when fishing is again permtted in md-July. The nonetary
benefits of this managenent regulation result fromcatching |arger
nore val uabl e shrinp, thus increasing the ex-vessel value of the
fishery.

H storically, discarding of undersized shrinp resulted fromlack
of markets and a Texas |aw prohibiting fishermen fromlanding shrinp
below a certain size. Since this [aw was enforced based on the per-
centage of the catch below this size, fishermen would often discard a
portion of their catch below the Iegal size. Therefore, the Texas
closure regulation, which was expected to increase the size of shrinp,
should help elimnate the need of discarding. The most effective
nethod of elimnating the discarding problemwas to delete the appli-
cation of the lawto the Qulf fishery, which the state of Texas did in
1981.

To assist the Qulf Council in evaluating the effectiveness of the
Texas closure regulation, the National Marine Fisheries Service was
requested to nonitor and estimate the effects of the regulation. Data
col lected specifically for these evaluations were used to describe the
fishery and estimate the inpact of the regulation. The scientific
conclusions of the first five years of the studies were presented to
the Council in Decenber 1981, Decenmber 1982, January 1984, March 1985
and January 1986. Simlar studies were conducted in 1986 and the
conclusions from these studies were presented to the GWC in January
1987



Met hods

The research approach in 1986 was basically simlar to that taken
in previous years, except we treated the 1986 closure as if the entire
FCZ were open. Analysis of pre-closure June data supported this
assunption. Therefore, sinmulation analysis conpared this years clo-
sure with a conplete 200 mle closure. The scientific analyses were
based on resource survey and fishery statistical data. Fishery
research vessels fromfederal and state fishery nmanagement agencies
( SEAMAP surveys) collected data on the populations of shrinp in
of fshore waters before and during the closure period. These data were
used to describe the species, size, and |ocation of shrinp. The data
al so provided input into a yield-per-recruit nodel to evaluate the
closure effects.

Port agents collected statistics on the catch, effort, and fishing
| ocation of shrinp vessels operating in the GQulf of Mexico. These
data provided information on the species, size, and |ocation of
shrinp, as well as information on the catch rates and fishing tactics
of the vessels in the fleet. The data were used as input into cohort-
type sinulation nodels to estinmate recruitnment, fishing nortality, and
the effects of the closure on biological yield, ex-vessel prices, and
value. Price data, collected by the port agents, were incorporated
into the nodels to evaluate the econonic inpact of the closure
Speci al econom ¢ and social surveys were conducted in 1986 to eval uate
the social and economc inpacts of the 1986 Texas C osure

Concl usi ons
L. | npacts of the 1985 Conbined O osure of the Territorial Sea
and FCZ on Yield and Ex-vessel Value
As expected, the combined closures have produced a much
| arger benefit than the FCZ closure al one. The combined
closures for 1985 (May 1985-April 1986) were estinmated to
have decreased |anding in the 67+ size category by 8 mllion
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pounds, and increased landings in all other categories by 12
mllion pounds. This left a net gain of 4.2 nillion pounds
(5%, and a net gain in ex-vessel value of $33,5 nmillion
(7.8%. The percentage increases have continued to drop since
1981, probably due to increases in inshore fishing in Texas

Recr ui t ment

Recrui tment of brown shinp to Texas offshore waters in
1986 appears to have been lower than in 1985, and signifi-
cantly lower than in 1981. W predicted the 1986 annua
of fshore yield to be 25.3 mllion pounds with a range from 16
to 34 mllion pounds, which is slightly below the average
(long-term) production of 27 mllion pounds. This prediction
was based on data collected fromthe Galveston Ray bait shrinp
fishery during My and early June

Loui si ana Department of Wldlife and Fisheries indicated
that brown shrinp recruitment west of the Mssissippi River
woul d be higher in 1986 than all other years except 1981. The
NMVES forecasted a record annual yield of 50 mllion pounds for
the conbined inshore and offshore fishery in areas 13-17.

Si ze Conposition of Shrinp during the 1986 O osure

The shrinp population in the closed area averaged a
smal | er size in 1986 than 1985, in part because the closed
area was restricted to 15 mles, so the larger shrinp that
predom nated in deeper waters were not included in the size
conposi tion.

Comrerci al Fishing Results
In 1986, the total Louisiana My-August catch was 37.1
mllion pounds conpared to only 19.1 mllion pounds in Texas.
Recruitment levels were also vastly different between areas



13-17 and 18-21. This difference in recruitment and produc-
tion set the tone for the sumrer offshore fishery.

The Texas of fshore brown shrinp catch in July and August
1986 was 10.7 mllion pounds conpared to 14.0 in 1985, 15.3 in
1984, 9.8 mllion pounds in 1983, 13 mllion pounds in 1982
and 25 mllion pounds in 1981. Considerable discarding of
smal | shrinp was encountered in 1985 with an estimated 1.1
mllion pounds being discarded in the first six weeks of the
open season. In 1986 only 23,000 pounds of shrinp were
discarded. Previous studies have shown that on the average
33%of the total nunber of shrinp caught between May- August
are discarded off the Texas coast. This high rate of
discarding was not evident in 1986

Fishing effort was nuch greater off Louisiana and was
nuch |ower off Texas in 1986 conpared to 1985 (Table 1). Mich
of the effort which is normally expended off Texas in July was
diverted to Louisiana because of the perceived higher than
normal |evels of shrinp abundance off Louisiana. However, in
reality the relative levels of offshore abundance off Texas
and Loui siana were about equal from June through August.

Total production was 2 times greater for Louisiana than Texas
for May-August and it was this factor that resulted in the
| ower fishing effort off Texas.

The average CPUE of f Texas for July-August period was 856
pounds/ day conpared to 918 pounds/day in 1985, 819 pounds/day
in 1984, 962 pounds/day in 1983, 922 pounds/day in 1982 and
1,895 pounds/day in 1981. O f Louisiana the average CPUE for
the July- August 1986 period was 813 pounds/day, whereas the
Jul y- August 1985 period average CPUE was only 625 pounds/ day.
Thus, during the July-August 1986 period, the Texas and
Loui si ana of f shore brown shrinp CPUE val ues were al nost iden-
tical. In all other closure years the CPUE off Texas was at
least 2 tinmes greater than off Louisiana



The July size conposition of the 1986 of fshore brown
shrinp catch in Texas waters was different than other closure
years with the average size of about 44 count in 1986, cow
pared to an average count of 40-43 count since 1981

The Loui siana inshore brown shrinmp fishery produced
14.3 mllion pounds in 1986 conmpared with 8.8 mllion pounds
in 1985. The inshore catch was predom nated by shrinp in the
116-count or larger size categories with an average size of
121-count per pound in My and 116-count per pound in June
The Texas inshore fisheries accounted for approximtely 5.1
mllion pounds of brown shrinp in 1986, 5.4 mllion pounds in
1985, but 7.1 mllion pounds in 1984. The inshore catch in
1986 was predom nated al so by shrinp of 116-count or |arger
size groups, with the average size count of 107 in My and 96
in June. Unfortunately, over 0.7 mllion pounds of small
shrinp were caught in Mrch and April in Texas bays well
before the legal opening of Texas bays in m d- My.

Overall, small shrinp were preval ent throughout the bays
in My and June, resulting in small shrinp available to the
Texas offshore fishery in July, and 34 count or large size
shrinp available in August.

Vessel Activity

The ratio of June : August effort in 1986 junped above
pre-closure (1977-1980) levels, indicating that effort that
had dropped out in past years because of the closure, re-
entered the June offshore fishery this year. The fraction of
GQul f-wide effort fishing off Texas in August was at pre-
closure levels, as it had been in 1983 and 1984 (but not
1985), suggesting that no additional shift in effort to or
away from Texas occurred in August. The interpretation of
both these 1986 ratios may be clouded somewhat due to the



early July opening. For the first tinme, August fell behind
July as the month of maxinum of fshore effort.

Slightly nore fishing effort was expended of f Louisiana
than Texas in July (7.5 vs 6.3 thousand days). This is oppo-
site the trend since 1984 where nmore fishing effort was
expended off Texas than Louisiana in July. Further, |less
fishing effort was expended off Texas in August 1986 than any
ot her August since the FCZ closure has been in effect.

Hone port information indicated that during the June 1
through August 31 period Louisiana vessels predom nantly
| anded in Louisiana and very few Texas vessels |anded in
Loui siana. Likew se, Texas vessels predom nantly caught the
mgjority of shrinp landed in Texas. Louisiana vessels rarely
| anded in Texas. Over 80% of the offshore landings in
Loui si ana were caught by Louisiana vessel s and between 80-90%
of the Texas |andings were caught by Texas vessels or boats.

| npacts of the 1986 FCZ C osure on CPUE and Yield

Potential increases in harvests of larger shrinp were
exchanged for access to offshore waters in My and June. The
CPUE ratio (Texas : elsewhere) in July 1986 fell to a |eve
conparable with pre-closure years/ indicating no appreciable
bui I d-up in biomass due to the 9-15 mle FCZ closure. The
July CPUE off Texas was not only simlar to pre-closure years
but, for the first time since the closure was also simlar to
the CPUE off Louisiana. The yield per recruit results indi-
cated that plenty of potential for increased yield existed.
The yield per recruit results also showed that opening the FCZ
inearly July instead of md-July caused sone reduction in
pounds (4-10% and ex-vessel value (15-19% per recruit from
the 9-15 nile closed area. The sinulation nodel for the My
1986- Apri|l 1987 period showed a 2.3 mllion pound increase in



smal | and nedium shrinp, and a projected 2.8 nillion pound
decrease in large shrinp, under the 9-15 mle FCZ closure,
conpared against a sinulated closure to 200 mles. Even with
the increase in small and mediumshrinp. the loss in large
shrinp woul d result in an overall estimated |oss of $9.2
mllion to the fishery.

A summery of CPUE ratios, yield per recruit results, and
estimated changes in pounds and dollars for 1981-1986 is pre-
sented in Table 3.

Net Effects of 1986 C osure
The of f shore boundary of the Texas O osure was changed

from200 nautical mles to 15 nautical mles during the closed
season in 1986. Landings of brown shrinp were estinmated to be
about 1.28 mllion pounds greater during May through August
1986 conpared to the brown shrinp landings if the entire FCZ
had been closed, Shrinp fishernen were estimted to have made
$140 thousand nore during this period in gross revenue because
the FCZ was open beyond 15 nautical mles.

Based on fishing patterns in 1985, the estimated
operating costs of trips that Texas fishermen woul d have made
to other areas of the Qulf of Mexico during the closed season
if the entire FCZ would have been closed was $119 thousand
Simlarly, the estimated operating costs of trips that
Loui siana fishernen woul d have nade to grids 18-20 during July
through August after the closed season was opened was $179
thousand. Because the FCZ from 15 nautical mles was open to
shrinp fishing, these fishing trips were not made and these
estimated operating costs can, therefore, be considered
savings to Texas and Louisiana fishermen.

The adm nistrative and enforcenent costs of the regulation
during the May through August period 1986 were estimated at



$250 thousand. The net effects of the closure, using the
estimated operating costs as a savings to the industry, were
$190 thousand (i.e., gross revenue of $140 thousand, plus cost
savings of $300 thousand, mnus admnistrative and enforcenent
costs of $250 thousand).

Prelimnary estimtes of catches for the remining eight
nonths indicated that the benefits during My through August
came at the expense of increase in catches during the later
months.  The projected catches for the Septenber through Apri
period indicated that 1.8 mllion pounds nore brown shrinp
woul d have been caught if the entire FCZ woul d have been
closed during the closed season in 1986. |f ex-vessel prices
remai ned stable through April 1987, then the Qulf shrinp
fisherman were projected to have Post about $8.9 million in
net revenue because the FCZ was opened beyond 15 nautica
mles (i.e., increase in gross revenue of $9.2 |ess operating
costs of $0.3 mllion). If adnministrative and enforcement
costs were included, then the net benefit of closing the
entire FCZ would have been about $8.65 million.

Social Survey

Fi shermen interviewed across the northern Qulf of Mexico
di spl ayed different feelings depending on their hone port.
Fi shermen fromFlorida and Al abama appeared to |ike the clo-
sure. Fishernmen from M ssissippi and central Louisiana
general Iy had no opinion concerning the closure, whereas
fishermen fromwestern and eastern Louisiana and al ong the
upper Texas coast were opposed to a closure. Fishermen from
ports along the |ower Texas coast were generally in favor of
the Texas closure.
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SUNary.

The 1985 Texas Closure regulation using sinulation analysis esti-
mated a decrease in landings of 0.3 million pounds and a $6.1 nmillion
Increase in ex-vessel value due to the closing of the FCZ from May 20
to July 8, 1985. However, the simulation nodel for 1985 probably does
not adequately sinulate fishing patterns of the FCZ area had it been
open to fishing. The reason for the poor fit is that our bases of
simulating effort is based on late 1970's fishery effort patterns and
these patterns are different than effort levels in 1985 On the other
hand, the sinulation nodel of the conbined closure is not inpacted
simlarly since actual 1985 effort values are used. The conbined clo-
sure nmodel estimtes an increase of 4.2 mllion pounds and a $33.5
mllion increase in ex-vessel values.

The prelimnary estimtes of the sinulation nodel for May through
August 1986 indicate an increase of 1.3 mllion pounds. The simula-
tion analysis for My 1986-April 1987 showed the partial closure in
1986 resulted in an overall loss of 0.5 mllion pounds because the
fishery caught 2.3 mllion pounds of small and nediumshrinp at the
expense of 2.8 mllion pounds of large shrinp. This projected |oss
was estimated to be $9.2 million.

In sunmary there are several factors which were different between
1985 and 1986. These are as fol | ows:

1) Brown shrinp production of shrinp between Texas and Louisiana
was vastly different with extrenely high |evels of production
of f Louisiana and slightly bel ow average production off Texas.

2) Relative abundance levels in June, July and August off Texas
and Louisiana were alnost identical

3) Hgh catch rates off Texas in July were not experienced. No
i ndi cation of a buildup of bionmss due to the 9-15 mle clo-
sure.
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4) Shrinp caught in July off Texas averaged 44 count. Smaller
than in all other closure years except 1985

5) Mich of the fishing effort which normally is expended off
Texas during the closure period was expended off of Louisiana
because of the high production and good catch rates off of
Louisiana. Less effort was expended of f of Texas than in pre-
vious closure years probably because of abundance |evels
rather than a change in the regul ations.

6) Average price of shrinp in the 41-50 size count was approxi-
mately $1.00 higher in 1986 than in 1985 and the average price
for fuel was $.40 per gallon in 1986, where it was $.86 per
gallon in 1985.

The goal s of the Fishery Managenent Plan were partially achieved
in 1986. Small emgrating brown shrinp were protected and al l owed to
grow to an average size of 44-count. Discarding was not a problemin
1986 because of the high price received for all sizes of shrinp.
However, had the shrinp been protected until July 15, fishernen coul d
have harvested a slightly larger size and experienced a gain in pounds
of 4-10% and gain value of 15-19% Problenms were encountered in
enforcement of the 15 mle line after md-June as many vessels were
observed violating the closure and fishing illegally inside of the
closed area during this time frame. Even though a closure of the FCZ
out to 20 nautical mles would protect nore than 80% of the shrinp
greater than 68 count (112 nm), a total closure of the FCZ woul d aid
enf or cenent .
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Texas C osure Reports

Titles of reports on the Texas closure submtted to the GQulf Council
in January 1987.

I npacts of the Texas closure on brown shrinp yields. Find report
for 1985. Prelimnary report for 1986. Scott N chols.

Econom ¢ inpacts of the Texas closure regulation, 1981-1985, John
Pof f enber ger .

Econom ¢ inpacts of Texas closure regulation 1985 and 1986, John
R Pof f enber ger.

Review of the 1986 Texas closure for the shrinp fishery off Texas
and Louisiana. Edward F. Klim, Janmes M Nance, Peter F.
Sheridan, Neal Baxter, Frank J. Patella and Dennis B. Koi.
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Table 1, Summary of commercial catch statistics and resource survey
results for the Qulf of Mexico brown shrinp fishery.

July-August brown shrimp catch (millions of pounds), fishing effort

(1,000 days) and CPUE (pounds per day).

1981 1982 1983 1984 1985 1986
Texas Offshore

Catch 25.0 13.0 9.8 15.3 14.0 10.7
Effort 14.8 15.7 10.3 18.6 15.2 12.5
CPUE 1,895 922 962 819 918 856

Louisiana Offshore

Catch 10,5 5.1 4.9 6.6 6.1 9.6
Effort 11.9 9.8 11.2 11.2 9.7 11.8
CPUE 863 524 439 587 625 813

May- August brown shrinp catch in mllions of pounds

1981 1982 1983 1984 1985 1986

Texas-Inshore 4,2 4.1 5.9 7.1 5.4 5.1
Offshore 25.3 13.9 10.5 16.1 14.5 14,0

Total 29,5 18.0 16.4 23.5 19.9 19.1
Louisiana-Inshore 15.2 15.1 12.1 14.9 8.8 14.3
Of fshore 23,1 13.7 8.8 13.6 16.9 22.8

Total 38,3 26.8 20.9 28.5 25,7 37.1



Table 2. Summary of analytical results of the Texas closure shrimp fishery management measure,
1981-1985. Vakues shown are the statistics used to measure the effects of the closure for the FCZ alone
and for the Territorial sea and FCZ combined.

, Year
Statistic 1981 1982 1983 19084 1985 1986
FCZ Closure Alone
1. CPUE ratio Texas:elsewherel/
July 2.26 2.06 2.34 1.86 1.74 1.24
August 1.56 1.35 1.40 1.34 0.96 1.10
2. Increase in Y/R at F=1.0 :
(M=0.15 to 0.28) +14 to 37% -10 to +10% +12 to +33% +15 to +33% +14 to +33% +25 to +41%
3. Change in Gulf-wide Yield
May—Aug; (million =~ +4.0 25%; +0.7 {1%; -0.5 51%; -0.6 21% -2.5 24% +1.3 iz%)3/
May-Apr) pounds)  +4.2 (4%) +1.4 (2% +0.4 (13) +1.4 (2% -0.3 (4% -0.5 (=1873/
ange in Gulf-wide Vvalue
?gaygAug million +1o.4.§7% +5.3 23% +2.1 22%; +8.5 {6% -5.1 2—1.2 %) +0.14 (<1%&;/
May-Apr) dollars) +9.7 (4%) +6.0 (3% +6.7 (3%) 18.7 (9% +6.1 (1.4%)  -9.2 (3%) &

Combined Closures
(FCZ and Terr. Sea)

1. ?hange in Gulf-wide vield
May-Apr) (million
pounds)  +9.8 (10%) +4.9 (73)  +3.5 (6%) +5.1 (6%)  +4.2 (5%) 2/

2. change in Gulf-wide Value
(May-Apr) (million
dollars) +59.5 (25%) +43.2 (19%) +31.7 (16%) +37.4 (18%) +33.5 (7.8 %) 2/

b Long-term average CPUE ratios (Texas:elsewhere) for 1960-80 are: July, 1.27; August, 1.06.
2/pata required for estimate not yet available.

3/For 1986, the changes in Gulf-wide ylelds estimate the effects of reopening the FCZ beyond
15 miles, compared to a closure to 200 miles.

4/Based on current prices.
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